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The Vitamin A Content of Louisiana Milk and Butter
as Related to Nature of Pasture
By
E. A. FlEGER AND HaRVYE LeWIS
INTRODUCTION
Milk and dairy products are important foods because of the quanti-
ties in which they are consumed and the food essentials which they
supply. The proteins, carbohydrates, and minerals such as calcium
and phophorus are present in rather constant amounts and do not vary
greatly with breed or type of feed consumed, while the fat content varies
with breed. In general, though, it can be considered that the above
mentioned nutrients do not vary greatly with the nature of the feed.
The total vitamin A content of milk, however, is affected by the diet
of the animal and to a less extent by the breed. Because of the
importance of the nature of the diet with regard to the vitamin A
content of milk, a study was undertaken to determine the vitamin
A content of Louisiana produced milk and butter.
From the standpoint of health it is necessary to know something
of the vitamin A content of the milk and butter consumed, since
these two foods are important vitamin A sources. Another value of
such a study lies in showing the effect of young green pastures upon
the vitamin A content of milk from cows upon such pastures and
lastly to indicate how better milk, from the standpoint of this vita-
min, can be produced.
It is the purpose of this investigation to report the carotene and
vitamin A values of milk received each month from 25 dairy herds
and from six creameries and of butter received monthly from two
butter manufacturers for the months of October, 1943, to April, 1944,
inclusive.
VITAMIN A IN NUTRITION
Vitamin A activity may be present in a food either as vitamin
A itself, or as carotene, a yellow pigment, which is converted into
vitamin A by the body. Carotene is present in high amounts in green
leaves, grasses, and green and yellow vegetables. Human and animal
foods which furnish high amounts of carotene are carrots, sweet
potatoes, all varieties of greens, lettuce, clover, alfalfa, and oat and
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rye grasses. A small amount of carotene is found in a yellow corn,
but other grains do not contain any of this provitamin. Milk con-
tains both vitamin A and carotene, the latter being obtained directly
from the diet of the animal.
Human beings, as well as animals, require vitamin A or carotene,
or a combination of vitamin A and carotene in their diets in order
to have normal growth, development, and health. They also have
a remarkable capacity for storing vitamin A in their livers, and this
storage is utilized when the food intake does not provide suffici-
ent amounts of this material. When the body stores have become
practically exhausted, signs of vitamin A deficiency soon become
apparent. The earliest recognizable symptom of such deficiency is
night blindness, a visual defect that makes the eyes less responsive
to dim Hght. After being exposed to a bright light, the eyes of a
night-blind person cannot adjust in the darkness to the same low
degree of illumination as can the eyes of a well nourished person.
A more severe or a more prolonged vitamin A deficiency results
in extreme muscular weakness and changes, a hardening of the lining
of the mouth, lungs, digestive system, in fact the linings of all the
cavities within the body. These changes may lead to invasion by
disease germs thereby causing infections so that sometimes vitamin
A has been called the anti-infective vitamin. Defective tooth struc-
ture and deformities of the teeth may occur during periods of tooth
formation when there is a deficiency of vitamin A.
The human requirements for vitamin A are not definitely known.
The Food and Nutrition Board of the National Research Council
has suggested the following amounts daily as meeting the require-
ments of human beings:
Children under 1 year 1,500 I. U.
Children 1-3 years 2,000 I. U.
Children 4-6 years 2,500 I. U.
Children 7-9 years 3,500 1. U.
Children 10-12 years ' 4,500 I. U.
Adults 5,000 I. U.
(The International Unit (I. U.) of vitamin A is 0.0006 miUi-
grams of pure beta carotene. For vitamin A itself, 0.0003
milligrams is equivalent to one International Unit.)
The cow normally obtains vitamin A in the form of carotene,
which is found in plant material. It is well known that the vitamin
A content of milk is definitely influenced by the carotene of the
forage fed, the more verdant feeds being higher in carotene. Since
it is necesary that the cow's diet be high in carotene in order to
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maintain good nutrition and secrete milk rich in vitamin A, one can
understand the importance o£ green pasture.
Feeds low in carotene, which should be supplemented with caro-
tene-rich feeds if fed to cattle over an extended period, are cotton-
seed meal and hulls; linseed and soybean meals; wheat, oat barley,
corn (white or yellow) and sorghum grains; beet pulp and molasses;
cereal straw; corn stover; low grade legume or grass hays; range
herbage during extended periods of drought; and hays held in storage
more than one year. Feeds rich in carotene are green pasture (grass,
legume, or browse); high grade green, leafy hay (legume, grass, or
cereal) of the current years crop; well made silage; and new high
grade alfalfa meal.
With dairy cows, vitamin A deficiency is likely to occur where
the quality of the hay crop is poor as a result of unfortunate condi-
tions during curing, where legume hay is not available, or where
insufficient roughage is fed. In the case of catde on range or pas-
ture, very serious vitamin A deficiency may be caused by long con-
tinued drought.
Mature cows suffering from vitamin A deficiency show the con-
dition first by premature calving or by throwing weak or dead calves.
This abnormality in reproduction is likely to appear in 5 months if
the roughage of the ration consists entirely of either U. S. No. 3
alfalfa hay or U. S. No. 3 Timothy hay. Calves less than six months
old are likely to show the effects of lack of vitamin A by marked
retardation of growth, and finally by death from calf pneumonia.
Blindness and infections of the eyes also are frequent symptoms.
The minimum requirements of vitamin A and varotene needed
to cure night bhndness in various species of animals have been deter-
mined by Hart (3) as follows:
Daily intake per kilogram
(2.2 pounds) of body weight
Vitamin A in L U. Carotene in I. U.
Cattle 21-27 43-55
Sheep n-26 47-58
Swine 18-24 42-65
Horses 17-22 33-50
Hart recommends that at least five to ten times the minimum level of
carotene and vitamin A should be furnished under practical conditions
since htUe or no storage occurs at the minimum level needed to prevent
night blindness.
The yield of milk is affected only shghdy, if at all, by a deficiency
of vitamin A or of carotene in the diet of the cow. Normal milk
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secretion may ensue even after a deficiency of vitamin A sufficient
to interfere with normal calving.
Conversely, one of the most variable properties of milk is its vita-
min A potency*. Generally, between 75 per cent and 90 per cent
of the natural color in butterfat is due to carotene derived directly
from the feed, and the remaining color to xanthophylls, vegetable pig-
ments which the body is unable to convert into vitamin A. As a result of
differences in the carotene content of the diet, some butterfats may
be 15 times as highly colored as others, even though from the same
breed, and such differences in color are a rough indication of the
vitamin A potency of the milk. With very large quantities of carotene
in the diet, however, vitamin A in the butterfat appears to reach a
rather definite ceiling value.
Some species of animals convert carotene into vitamin A more
completely than others. This alters the proportions of the vitamin
A potency in the milk fat that are due to carotene or to the colorless
vitamin A derived from it. This fact is also true for different breeds
of cattle. Using the same diets, Jerseys and Guernseys secrete a more
highly colored butterfat than Holstein-Fresians, Brown Swiss, or
Ayrshires; but this does not necessarily mean that butterfat from the
Jersey and Guernsey milk is correspondingly richer in vitamin A.
DESCRIPTION OF SAMPLES
Each month an adequate sample of milk was received from each
of the 25 dairy herd cooperators together with a statement of type
of pasture and its condition, nature of roughage and concentrate
which were fed, and the number of cows which freshened. The fol-
lowing were determined: specific gravity and the fat, carotene and
vitamin A content. The state was divided into three geographical
sections. Samples 1 to 7 inclusive being from the Northern Section,
Samples 20, 21, and 22 from the Central section and Samples 8 to 19
and 32 to 34 inclusive are from the Southern section.
Monthly samples were obtained from creameries located in the
six largest cities of the state and the same determinations were made
as upon the herd milk.
The butter samples were obtained monthly from two butter
manufacturers, one located in the northern section of the state and
the other in the southern section. These samples were analyzed for
fat, carotene, and vitamin A content.
VITAMIN A POTENCY OF HERD MILK
Since human beings can use either vitamin A or its precursor.
'''Uamin A potency refers to the total amount of vitamin A and carotene present.
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carotene, by converting the latter into vitamin A in the liver, the data
reported here includes the sum of vitamin A and carotene, expressed
on the basis of International Units per quart and per gram of butter-
fat. The use of the former expression, International Units per quart,
is of particular interest to the ultimate consumers since they buy
and use milk on the basis of volume, (cups, pints, and quarts) and
can readily determine from these values the amount of vitamin A
supplied by the fluid milk consumed. The latter method of express-
ing vitamin A potency, International Units per gram of butterfat,
is used since it eliminates inequalities due to differences in butterfat
content of various samples of milk. Both carotene and vitamin A
are present only in the butterfat portion of the milk and it is readily
apparent that the potency of milk will depend not only on the amount
of these substances present in a given w^eight of butterfat but also
the percentage of the butterfat in the milk. Milk from Jersey or Guern-
sey cow^s in general have a higher potency per quart than milk from
Holstein cows since the former have an appreciably higher fat con-
tent while the potency per gram of butterfat for these three breeds
is quite similar.
Phe data reported in Table I represents values expressed in
International Units per quart, obtained from herd milk as received
from 25 milk producers, while in Table IA the values are expressed
in International Units per gram of butterfat for the same set of
samples.
The milk produced in the northern section of the state during
the period under consideration is somewhat lower in vitamin A pot-
ency than that produced in the more southern parts of the state.
This fact is brought out more clearly in Table lA where the results
are expressed in International Units per gram of butterfat. Two
reasons can be advanced to explain this lower potency: the effects of
a severe drought upon pastures during the summer and fall of 1943,
and the lower average' temperature in that section during the winter,
which caused decreased growth of both native pastures and supple-
mental pastures. The later development of green spring vegetation
in this section of the state is reflected in the lower average values
for March and April milks. On a qualitative basis, milk of fair vita-
min A potency was produced during the three winter months of
December, January, and February; of good potency during Novem-
ber and March; and of excellent quality during October and April.
The low values reported for herds 3, 4, and 6 during the winter was
caused by a lack of sufficient pasture and its overgrazed and brown
condition.
The results for milks from the central section of the state reflect
the effects of good dairy management, good growing conditions and
excellent soil. These herds had ample good- roughage, consistmg of
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locally grown hay and silage, and in addition two, Nos. 21 and 22,
had access to supplemental oat pasture. The increase in potency for
December milk in comparison with November milk was brought about
by favorable fall weather resulting in good oat pasture. The lower
values for January and February were the result of cold wet weather
which extended from December to the latter part of January and
severely limited vegetative growth and grazing. Milk of good potency
was produced during the winter period, and of excellent potency in
October, March, and April.
The milk produced in the southern section of the state during
the period under consideration was of fair vitamin A potency in
November and January; of good potency in October, December, and
February; and of excellent potency in March and April. The increase
shown for the December samples resulted mainly from the use of
supplemental oat pasture by some of the producers and the favorable
fall weather for the growth of winter grasses. The December samples
were all received by the 15th of the month which was before the
killing frost which occurred on that date. The decrease noted for
January and the slight rise in February was the result of the wet
cold period which extended from the middle of December to the end
of January. The warm favorable weather of February while result-
ing in excellent pastures in the latter part of that month was not
reflected to an appreciable extent in the results since a majority of
the samples were collected in the early part of the month. It should
be noted that a period of time elapes between the time cows are
placed on a green pasture, after a period on dead winter pastures or
no pastures, before an increase appears in the vitamin A and carotene
content of the milk. This fact will be further emphasized under the
discussion of effects of supplemental oat pastures. The high vitamin
A potencies reported for March and April were the result of excellent
improved and native pastures, and the good growth and wide use
of clover as well as supplemental oat and Italian rye grass pastures.
Since milk of excellent quality was produced during October,
March,and April by practically all cooperators, little improvement can
be expected for those months by any change in present feeding and
pasture practices. In fact, the values obtained for April represent
about the maximum or ceiling value of vitamin A in cows milk.
A consideration of the four winter months, November through Febru-
ary, indicate low values both on the basis of units per quart and per
gram of butterfat, and suggest that it may be worth while to consider
the adequacy of the average dairyman's feed and pasture program
during the winter months.
A consideration of the nutritive quality of milk in supplying caro-
tene and vitamin A in the diet should be of interest to all Louisiana
citizens. In general, it is to be noted a quart of herd milk daily will
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supply enough of this nutritive essential to meet the daily needs of
children under one year of age during the three winter months when
milk of lowest vitamin A potency is produced. Early fall and spring
milk will supply a sufficiency of this vitamin per quart to meet the
daily need of children up to six years of age. This is important since
milk is the foundation of the diet of infants and growing children.
For adults, whole milk is a valuable food material and makes a
definite contribution to their need for this vitamin.
VITAMIN A POTENCY OF CREAMERY MILK
The vitamin A value of creamery milk is reported in Table II,
and, as is to be expected, parallels quite closely the data reported for
herd milk. From a good vitamin A potency in October the samples
reached a low value in November, December, and January, while
the February samples averaged slightly higher. The assays for March
and April indicate milk of excellent quality.
Since the urban population largely consumes milk purchased from
creameries, a knowledge of the vitamin A potency of such milk is
important in a consideration of the adequacy of their diets with
respects to this vitamin. On the basis of recommended amounts
of vitamin A considered necessary daily for adults, one quart of this
winter milk per -person will supply one-fifth of the daily need, while
spring milk will supply from two-fifth to one-half the daily need.
VITAMIN A POTENCY OF BUTTER
Butter is one of the best sources of vitamin A of all the foods
used in the human diet. Although only two samples were analysed
monthly, the creameries producing this butter account for more than
two-fifths the total creamery butter production of the state. It can
be considered, therefore, that although the number of samples is
limited, they are representative of average Louisiana butter. The
values for butter produced in October, March, and April (Table II)
represent butters of excellent vitamin A potency. During the remain-
ing months reported, the Vitamin A values were somewhat higher
than butters produced in other regions of the country during the
same period of the year. Since the average prev/ar consumption of
butter per person was 18 pounds per year, or 0.8 oz. daily, winter
butter supplies daily, on this basis, 500 International Units of vitamin
A, while butter produced in the spring will supply about twice that
amount daily or one-fifth the daily need. From the point of view of
nutrition, adequate amounts of butter should be present in the diet.
VALUE OF SUPPLEMENTAL OAT OR ITALIAN RYE GRASS
PASTURES
The value of green winter pasture as represented by rye, oats,
10
or barley in increasing milk production has been stressed by the
Louisiana Agricultural Experiment Station since 1929. Beginning with
the Biennial report of that year and continuing to the present, the
North Louisiana Experiment Station has reported the effect of winter
pastures, particularly oat pasture. In the 1929-1931 report the respec-
tive acre values of rye, oats, and barley as pasture on a basis of 40
cents per pound butterfat for 1931 are given as $9.77, $11.35, and $4.10.
The oats also gave 2.61 tons hay per acre. Also Lush reported rye
grass and clover in January contained more than 26 per cent protein.
In the 1935-1936 report Lush further showed that winter grazing on
oat pasture averaged 2.2 pounds more milk per cow daily than perma-
nent pasture or no pasture. The oats also averaged 1.5 tons of excel-
lent hay per acre when grazing was discontinued about March 15th.
Practically the same increase in milk production, 2.26 pounds daily,
was reported in the next biennium and finally in the 1941-1942 report
an increase of 4.8 pounds per cow daily or 22.5 per cent in produc-
tion of milk was shown during one week's time when cows were
turned onto oat pasture in February. These results obtained by the
North Louisiana Experiment Station stress the value of supplemental
oat pasture in increasing milk production as well as a source of hay.
Another factor to consider in the use of oat pasture in the winter
months is its effect upon the vitamin A potency of milk from cows
grazed on such pasture.
Out of a total 25 herds cooperating, 14 were grazed on oat or rye
grass pasture during some period of the winter and spring. A study
of the results obtained (Table III) show, for average values, no in-
crease for November, a marked increase, 780 International Units per
quart, for December and a constant increase of approximately 440
International Units per quart for the remaining months, when milk
from herds on oat or rye grass pasture was compared with that from
herds without access to such pastures. No explanation for the almost
constant increase for the last four months is known, but it is rather
remarkable that this increase was maintained during March and April
when practically all herds were on excellent natural or improved
pastures most of which contained good growth of clovers. In the
case of only two herds, Nos. 10 and 11, is it possible to directly
compare the effect on vitamin A potency of oat pasture with natural
pasture. In the case of these herds two different groups of cows were
placed on such pastures while the remainder of the herds were grazed
on their natural pasture. The increase in potency for the Jersey
cows (group lOA) for December was 268 International Units and for
January 117 International Units per quart, while the Holstein cows
(group 11A) had increases of 118 International Units and 67 Inter-
national Units respectively. It should be pointed out that while the
increase for December for these herds was not as great as the in-
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ciease shown in the average values given, samples from herds 10
and 11 were showing the effect of 12 days grazing on oat pastm*e
during the middle of November. This is the result of the animal's
ability not only to store vitamin A in the liver and other tissues
during periods when an ample amount of carotene is present in the
feed, but also to release this stored material gradually during periods
when the feed is low in carotene.
The slightly higher values for lOB and IIB for February when
compared to 10 and 11 respectively give a qualitative idea of the
amount of carotene supplied by oat pasture when compared to natural
pasture containing some growth of clover. Samples lOB and IIB
were from cows on oat pasture two hours per day and then placed
in feed lot, while the remainder of the herds were pastured for the
entire day on native pasture. The roughage and concentrate fed were
the same for both herds. It appears therefore that two hours of
grazing on dark green oat pasture is slightly better for supplying
vitamin A and carotene in the milk than eight to ten hours of good
light green colored natural pasture.
The effect of the cold wet weather during the last half of Decem-
ber and most of January is reflected in the drop in average values
for January from the December results and the small rise in February
when compared with January. This was caused by limited growth
of vegetation and a soil condition too wet to allow grazing.
With respect to milk yields, cooperators 10 and 11 reported for
December an average increase of approximately 20 per cent due to
oat pasture which confirms results obtained at the North Louisiana
Station. Increased milk yields, increased vitamin A potency of milk,
a source of hay, better health of the herd and a smaller quantity of
roughage needed are some of the advantages which dairy farmers
can obtain by the use of supplemental oat pasture during the winter.
EFFECT OF CLOVER
The clovers have been considered a valuable crop as a soil builder
and as an excellent source of hay and forage because of high protein
content. To the farmers of Louisiana they are also of further value
because of sufficient growth in the late winter and early spring to
afford good pasture when spring grasses are still dormant. As is to be
expected, this also affects the vitamin A potency of milk produced
during this period as shown in Table IV. For February and March
both International Units per quart and per gram of butterfat show
appreciable increases over herds on native pastures only; while for
April, the quantity of vitamin A per quart is somewhat less, but the
amount per gram of butterfat is higher.
A comparison of oat, clover, and native pastures for the period
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November to April (Fig. 1) graphically show the effect of these upon
the vitamin A potency of herd milk. The use of oat pasture during
the winter months followed by improved pasture containing clover
will result in the production of high vitamin A quality milk when
ordinary pasture results in the production of milk of lowest quality.
COMPARISON OF VITAMIN A CONTENT OF MILK PRODUCED
IN VARIOUS REGIONS
During the past few years considerable interest has been shown by
several experiment stations in the vitamin A content of milk and the
manner in which pasture and feeding practices affect its content of this
vitamin. The results obtained in the four states where such analyses
have been made (Table V) all show minimum or lowest vitamin A con-
tent during the winter months. The lowest values obtained varied
during this period at the various locations. For Louisiana it occurred
during January for herd milk and November, December, and January
for creamery milk; for Alabama (4) during January and February; and
for Arizona (2) during January for herds on pasture, and for cows given
hay and silage during November, December, and January. At Wiscon-
sin (1) the low point is reached much later in the winter, falling in
March and April.
Three of the stations studied additionally the effect of pasture or
feeding practices. Two of these, Alabama and Louisiana, studied the
effect of supplemental pastures, while Arizona compared the effect
of permanent pasture and hay or hay and silage as the sources of
roughage. All these results show the value of high carotene contain-
ing feedstuffs in increasing the vitamin A content of milk. The data
from Alabama was obtained using the Alabama Polytechnic College
herd of pure-bred Jerseys. In this work only a few cows were
pastured on supplemental rye pasture, so that these cows at all times
during the experiment had available excellent green feed. The Lou-
isiana results are the average of a varying number of herds and in
many instances the supplemental pastures were over grazed. This
probably explains the larger increases shown bv the Alabama results.
From the Arizona results it is evident that milk from cows receivint'^
roughage in the form of pasture is definitely higher in total vitamin A
potency than from cows receiving hay or hay and silage without any
green feed. Similarly the sharp decrease in potency shown in the
December results at Wisconsin occurred soon after the herds were
removed from pastiu'e in the fall, and continued to decrease until the
cows were again on pasture in May.
These results illustrate the need for careful planning and dev-
elopment of pasture programs which will result in ample green rough-
age. For Louisiana the use of fall planted oat or rye grass is recom-
mended to supply green pasture during the winter months when
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native and improved pastures are dormant and supplying roughage
of poor quality. This program in conjunction with improved pasture
containing clover to augment the supplemental pasture in the late
winter and early spring will result in the production of milk of high
vitamin A potency. This program will result in increased milk pro-
duction as well as supplying ample roughage, and during winters
having favorable weather and with pasture of ample size may result
in obtaining a crop of oat hay later in the season.
SUMMARY
Milk from 25 dairy herds, received monthly from October to
April, was analysed for vitamin A and carotene, and shown to have
an average vitamin A potency which varied from 1280 International
Units per quart in January to 2805 International Units per quart in
April. The quality, from a vitamin A point of view, was fair for the
four winter months of November, December, January, and February,
and of excellent quality for the October, March, and April samples.
Winter herd milk supplies, ^per quart, approximately one-fourth an
adult's daily need for this vitamin, while fall and spring milk supplies
two-fifths to three-fifths of the daily need per quart.
The average values for the six creamery samples obtained during
the same period were slightly lower than that of the herd samples,
varying from 993 International Units per 'quart to 2507 International
Units in April. For the four winter months the milk was of fair
vitamin A quality, one quart supplying one-fifth of an adult's daily
need. October milk was of good quality, supplying one-fourth of an
adult's daily need, while the spring milk was of excellent quality, a
quart supplying two-fifths to one-half of an adult's daily need.
The quality of Louisiana produced butter, during the same period,
was average for the four winter months of November to February and
for the remaining months was of excellent quality. The values in
International Units per pound varied from 7,918 to 23.157.
Fall planted oats for use as pasture during the winter and early
spring resulted in raising the vitamin A quality of the milk from fair
to excellent. The increase for December was 780 International Units
per quart, and for the rest of the months reported, a practically con-
stant average increase of 440 International Units. Besides increasing
the quality of the milk, oat pastures result in (1) increased milk yields,
(2) better health of the herds, (3) less roughage required, and (4) may
yield a late spring crop of hay.
Clover pastures are recommended as a means of supplying late
winter and early spring pastures as well as for increasing the vitamin
A potency of milk.
By having available supplemental oat pastures and improved
clover pastures Louisiana dairy farmers, besides being assured of
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ample forage, will be supplying milk of good to excellent quality
during the period October through April, or during the winter period
when cows on native pastures are producing milk of lowest vitamin A
quality.
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TABLE I
VITAMIN A POTENCY OF HERD MILK
International Units Per Quart
Coop.
No. Breed Oct. Nov. Dec. Jan. Feb. Mar. April
Northern Section of State
1 Jersey 2913 2185 1148 1170 1060 2089 2824
9 Jersey 1 1570 1908 1428 1417 2291 3267
3 Jersey 1840 1302 974 968 1397 1526 2023
4 Holstein 1296 768 683 510 724 1072 1507
5 Jersey 1529 1612 1367 1441
6 Jersey 1704 744 764 924 r A c
Jersey 3067 1819 1734 1017 1 608 / lUZ
Average ^ 2006 1428 1225 1065 1 1 /I o 1 /39
Central Section of State
20 Holstein 1845 1267 1514 984 1083 1966 2152
21 Jersey 2517 1821 2399 1185 1428 2585 3232
22 Guernsey 2558 1581 1886 2130 1758 2633 3130
Average 2307 1556 1933 1433 1423 2395 2838
Southern Section of State
8 Jersey 1596 1022 2235 1114 2337 3673 3192
9 Holstein 1106 397 1710 695 1861 2584 2817
in 2561 1466 1876 1745 2807 3257 3683
11 Holstein 1444 879 1364 1157 1899 2493 3028
12 Jersey 1556 1403 1143 1116 1129 1359 2742
13 Holstein 1387 1180 1471 1275 1728 -2775
14 Jersey 1999 1895 1754 1366 2214 3932
15 Holstein 1272 778 960 1217 1849
16 Jersey 1904 898 936 1278 2706 2397
17 Jersey 2351 1187 2459 1287 1504 2840 3334
18 Mixed 2533 1023 1382 1256 1665 1766 2306
19 Jersey 1571 1270 1451 2044 1242 2140 2561
32 Jersey 2667 1667 1884 2431
33 Jersey • 877 1060 2011 2404
34 Jersey 1164 1985 2757 3020
Axeragc 1840 1267 1531 1349 1559 2351 2901
Grand
Average 1987 1358 1519 1280 1433 2203 2805
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VITAMIN A POTENCY OF HERD MILK
International Units Per Gram Butterfat
Coop.
No.
1
2
3
4
5
6
7
Average
Breed
Jersey
Jersey -
Jersey
Holstein
Jersey
Jersey
Jersey
Oct. Nov. Dec. Jan. Feb. Mar. April
Northern Section of State
56.22 43.02 25.83 24.96 40.07 45.41 65.46
34.62 29.77 36.53 27.27 29.81 44.26 68.75
43.83 24.84 18.45 17.96 24.18 30.55 43.90
41.47 18.43 16.87 24.23 17.59 29.57 46.64
34.38 28.41 25.99 27.07
39.17 15.40 18.19 20.13 17.62 30.43 45.88
43.19 41.72 31.16 31.16 44.99 49.61 63.26
41.84 28.79 24.92 24.68 29.04 38.30 55.65
Central Section of State
20
21
22
Average
I-Iolstein
Jersey
Guernsey
65.22 37.83
49.18 51.11
52.75 28.66
55.72 39.20
49.23
62.97
41.48
51.23
35.35
39.11
39.75
38.07
35.77
44.23
30.91
36.97
62.92
67.73
47.07
59.24
74.63
88.07
91.22
84.64
Southern Section of State
8
9
10
11
12
13
14
15
16
17
18
19
32
33
34
Average
Grand
Average
Jersey
Holstein
Jersey
Holstein
Jersey
Holstein
Jersey
Holstein
Jersey
Jersey
Mixed
Jersey
Jersey
Jersey
Jersey
46.68 25.47 • 41.59 27.15 51.87 69.34 68.50
56.18 14.05 47.41 26.38 58.61 33.28 104.81
47.66 27.22 34.26 35.72 51.18 55.43 68.33
41.74 31.57 37.74 25.41 48.97 61.41 86.00
30.35 29.64 23.17 25.14 27.47 31.58 70.10
32.71 34.10 30.77 40.16 50.55 79.96
34.96 37.69 32.98 27.37 46.10 71.10
32.64 23.47 26.17 27.91 56.41
30.51 15.72 17.07 21.76 50.22 47.07
60.12 29.98 49.83 25.26 31.35 49.43 65.40
26.30 21.37 28.92 27.65 42.87 35.87 56.72
31.48 13.32 18.26 26.71 25.89 44.61 41.53
53.31 44.18 49.97 69.41
22.43 41.68 52.00 59.21
22.91
.
24.36 59.89 73.30
42.56 26.95 32.68 28.34 37.71 49.74 68.67
44.47 29.21 32.67 28.48 35.45 48.07 63.01
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TABLE IV
Effect of Clover upon the Vitamin A Potency of Milk
Clover supplemented native pasture indicated by Italic faced type
Coop.
No. Breed
January
I.U. I.U.
qt. g.b.f.
February
I.U. I.U.
qt. g.b.f.
March
I.U. I.U.
qt. g.b.f.
... i^iU
April
I.U. I.U.
qt. g.b.f.
3 968 17.96 1397 24.18 1526 30.55 2023 43.90
4 Holstein 510 24.23 724 17.59 1072 29.57 1507 46.64
6 Tersev 924 20.13 646 17.62 1353 30.43 2426 45.88
7 Jersey 1017 31.16 1608 44.99 2102 49.61 3345 63.26
8 Jersey 1114 27.15 2337 51.87 3673 69.34 3192 68.50
9 Holstein 695 26.38 1861 58.61 2584 33.28 3817 104.81
13 Holstein 1471 30.77 1275 40.16 1728 50:55 2775* 79.96*
14 Jersey 1754 32.98 1366 27.37 2214 46.10 3932* 71.10*
1
5
Holstein 960 26.17 1217 27.91 1849* 56.41*
16 Jersey 936 17.07 1278 21.76 2706* 50.22* 2397* 47.07*
18 Mixed 1256 27.65 1665 42.87 1766 35.87 2306 56.72
20 Holstein 984 35.35 1083 35.77 1966 62.92 2404 74.63
33 Jersey 877 22.43 1060 41.68 2011 52.00 2404 59.26
34 Jersey 1164 22.91 1085 24.36 2757 59.89 3020 73.30
Average Clover pasture 1556 37.94 2255 49.96 2519 64.46
Average Native pasture
only 1194 26.33 1339 31.74 1701 37.77 . 2651 55.81
* Clover and Italian Rye grass, not included in average for clover pasture.
TABLE V
Comparison of the Vitamin A Content of Louisiana Milk with that of
Milk Produced in Other Regions
Location Oct. Nov. Dec. Jan. Feb. Mar. April
Louisiana Herd Milk 1943-44 1987 1358 1519 1280 1438 2203 2805
Louisiana Dairy Milk 1589
.
933 1038 1044 1276 2002 2507
Louisiana Herd Milk 1275 2040 1614 1825 2462 3075
Supplemental Oat Pasture
Alabama Herd Milk 1939-40 1773 1500 1200 840 667 1007 1433
Permanent Pasture
Alabama Herd Milk 2733 3350 3467
With supplemental rye and clover pasture
Arizona Herd Milk 1943-44 1682 2068 1552 1279 1739 1852
Permanent Pasture
Arizona Herd Milk 1060 889 861 948 1012 1086
Hay and silage
Wisconsin Market Milk 1938-39 1997 1802 1383 1232 1144 992 984
Wisconsin Vitamin D Milk 1793 1900 1391 1279 1230 971 959
Wisconsin Guernsey Milk 2578 2378 1498 1509 1272 1120 1061
Wisconsin Certified Milk 1906 1970 1650 1312 1415 1278 1330
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